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the second coil. The loss of power is small, and the respective
currents may be varied at will, as they are inversely proportional
to the number of turns in the windings. This is .the principle of
the transformer, by means of which it is possible to transform
currents of low "voltage to high voltage and vice versa. It is
obvious that the secondary coil may consist of any ring of metal,
and if such a ring is contained in an annular crucible or hearth,
and the resistance of the current induced in it is sufficient to
raise the temperature to the melting-point of the metal, then the
transformer becomes an induction furnace.

From the electrical point of view the induction furnace is very
much more efficient than the arc furnace, but from the metal-
lurgical point of view it suffers from serious disadvantages quite
apart from its high initial cost. In the first place, the annular
shape of the crucible is far from ideal, especially where refining
operations have to be carried out depending upon reactions
between metal and slag. In the second place, the furnace can
never be completely emptied. A cold charge does not form a
sufficiently good conductor for the secondary current, and it is
therefore necessary to leave a portion of the preceding charge in
the furnace. This means that it is impossible to use the furnace
for nielting alloys of varying composition. In order to minimise
the first of those disadvantages, the Roohling-Rodenhauser furnace
has been built with two or three annular crucibles, instead of one
as in, the case of the Kjellin and Prick furnaces, which meet in
the centre of the furnaCB, forming an open space in which the
necessary operations can be carried out. The furnace is shown
in section and plan in figs. 13 and 14.

From the foregoing brief description of the electric furnaces in
use at the present time, it will be seen that furnaces of the arc
type are essentially refining furnaces, in which the heat is com-
municated to the metal through a layer of slag. While this may
be an ideal condition for such operations as the refining of steel,
it is of no service in the melting of alloys, for which purpose
the intense local heating of the arc is totally unfitted. On the
other hand, the features of the induction furnace which have
militated against its adoption in the manufacture of steel are of
little or no importance in the melting of alloys, and it is to this
type of furnace, or some modification of it in which the heat
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